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(54) ANTENNA COIL, IDENTIFICATION TAG USING THE SAME, READER- WRITER 
APPARATUS, READER AND WRITER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna coil 
which reliably operates, even when being closely 
contacted to a metal matter, and is formed into a very 
thin thickness. 

SOLUTION: The antenna coil 11 has one or more spirals 
13a of a series of first conductors 13 formed on one 
main surface of a foldable single electric insulation film 
or sheet 14 folded at the center of the spiral 13a, a film- 
like, foil-like, sheet-like or flat plane-like core member 
12 is provided between the folded film or sheets 14. 
Both-end connection parts piecing the other main 
surface of the film or sheet 14 to mutually connect one 
end of the series of first conductors 1 3 and the other 
end are formed of a second conductor 15 on the other 
main surface of the film or sheet 14. The core member is 
preferably a magnetic paint film formed by applying ink 
or paint containing a magnetic powder to the main 
surface of the insulation film or sheet 14 and drying it. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] 1 or the two or more whorl sections (13a) are formed in one principal plane of a 
bendable single electric insulation film or a sheet (14) with a series of 1st conductor (13). 
Antenna coil characterized by preparing the magnetic core member (12) by which said film or 
sheet (14) was bent in the center position of said whorl section (13a), and was formed between 
said bent film or the sheet (14) the shape of the shape of film, and a foil, the shape of a sheet, 
and plate-like. 

[Claim 2] Antenna coil according to claim 1 by which the both-ends connection which penetrates 
a film or a sheet (14) and connects mutually one of a series of edges and other-end sections of 
the 1st conductor (13) was formed in the principal plane of another side of said film or a sheet 
(14) with the 2nd conductor (15). 

[Claim 3] Antenna coil according to claim 2 which is the magnetic paint film (17) by which the 
magnetic core member (12) applied the ink or the coating containing magnetic powder to the 
principal plane of ah electric insulation film or a sheet (14), and was formed in it by drying. 
[Claim 4] Antenna coil according to claim 1 or 2 whose magnetic core member (12) is the plate 
of a soft magnetism metal, the powder which consists of amorphous or a ferrite or a flake and 
the composite of plastics, and a soft magnetism metal or a foil, an amorphous foil, its laminated 
wood, or a ferrite. 

[Claim 5] etching the conductive foil pasted up on one whole principal plane of an electric 
insulation film or a sheet (14) by the predetermined pattern — claim 1 by which the 1st 
conductor (13) was formed in one principal plane of said electric insulation film or a sheet (14) by 
screen-stenciling or vapor-depositing an electrical conducting material by the predetermined 
pattern to one principal plane of an electric insulation film or a sheet (14) thru/or 4 — either — 
the antenna coil of a publication. [ or ] 

[Claim 6] claim 1 thru/or a claim — the discernment tag equipped with IC chip (16) or the 
capacitor formed in the film or sheet (14) of the antenna coil (11) of a publication, and said 
antenna coil (11)3 either by which the both ends of the 1st conductor (13) were connected to 
said IC chip (16) or capacitor. 

[Claim 7] claim 1 thru/or a claim — reader writer equipment equipped with the electronic 
circuitry connected to the antenna coil (11) of a publication, and said antenna coil (11)3 either. 
[Claim 8] claim 1 thru/or a claim — reader equipment equipped with the electronic circuitry 
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connected to the antenna coil (1 1) of a publication, and said antenna coil (11)3 either. 
[Claim 9] claim 1 thru/or a claim — writer equipment equipped with the electronic circuitry 
connected to the antenna coil (1 1) of a publication, and said antenna coil (11)3 either. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna coil used for the discernment tag 
which used the RFID (radio-frequency discernment: Radio Frequency Identification) technique or 
the EAS (electronic-formula goods monitor: Electronic Article Sureillannce) technique, reader 
writer equipment, reader equipment, and writer equipment and the discernment tag using it, 
reader writer equipment, reader equipment, and writer equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the discernment tag which connected electrically 
to antenna coil the capacitor IC chip which memorized the information about goods, or for 
resonance as a tag using a RFID technique or an EAS technique is known. These discernment 
tags are attached in the flat-surface part of the goods identified or supervised. A tag is 
activated by sending the electric wave of a predetermined frequency to the antenna coil from 
the antenna coil for transmission and reception of reader writer equipment, reader equipment, or 
writer equipment, reading the information memorized by IC chip according to the read-out 
command by the data communication of an electric wave — or it is constituted so that the 
goods may be identified or supervised by whether it resonates to the electric wave of a specific 
frequency. 

[0003] As conventional antenna coil used for these discernment tags, reader writer equipment, 
reader equipment, or writer equipment What [ was formed by a front face's winding around the 
curled form of an abbreviation square the lead wire covered with the insulating layer, and sticking 
on a base plate ] Or the thing which the garbage was removed [ thing ] for conductive layers 
which carried out the laminating to the base plate 1 as shown in drawing 1 5 , such as aluminium 
foil and copper foil, by the etching method or the blanking method, and had the curled form whorl 
section 2 of an abbreviation square formed is known. Moreover, what has the magnetic core 
member 6 formed in tabular or cylindrical ** with the composite of the powder of a soft 
magnetism metal and plastics as another antenna coil as shown in drawing 14 , and the 1st 
conductor 7 spirally wound around this magnetic core member 6 is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the antenna coil shown in former drawing 
15 , if magnetic flux arises in the direction which penetrates the base plate 1 up and down as the 
arrow head of drawing shows, and the antenna coil is stuck on metal goods, the electric wave 
sent toward antenna coil will penetrate the base plate 1, and will penetrate metal goods further. 
For this reason, the eddy current arose in the metal part by that magnetic flux to penetrate, and 
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there was a trouble that that eddy current affected it and the tag using antenna coil, reader 
writer equipment, reader equipment, or writer equipment stopped operating normally. Moreover, 
even if operated, there was fault to which the loss increases and the working distance of a tag, 
reader writer equipment, reader equipment, or writer equipment becomes remarkably short. 
Especially reader writer equipment, portable reader equipment, or portable writer equipment is 
small, and its lightweight thing is desirable. For that, considering as metal, such as comparatively 
strong aluminum, is appropriate for the case of reader writer equipment, reader equipment, or 
writer equipment. Moreover, when adding a RFID function to a device with the electronic 
circuitry for giving other functions, such as a cellular phone, interference of the electronic 
circuitry of RFID and other electronic circuitries can be lost by using a case as a metal. 
However, if the case in reader writer equipment, reader equipment, or writer equipment is used 
as a metal, the problem to which the effect of the eddy current produced in the case becomes 
comparatively large will arise. 

[0005] On the other hand with the antenna coil shown in drawing 14 of the above-mentioned 
latter Also although the electric wave sent toward antenna coil does not penetrate metal goods 
and antenna coil operates normally even if it attaches this antenna coil in metal goods since it is 
generated in the direction of an axis of the magnetic core member 6 as magnetic flux shows by 
the arrow head of drawing In order to wind the 1st conductor 7 around the peripheral face of the 
magnetic core member 6, while the coil activity was comparatively complicated and lacked in 
mass-production nature, there was a trouble which the whole antenna coil becomes 
comparatively thick and projects comparatively greatly from goods. It is to offer the discernment 
tag using the antenna coil for tags and it which can form thickness very thinly while it operates 
certainly, even if it sticks the purpose of this invention on metal goods. It is to offer the antenna 
coil for reader writer equipment, reader equipment, and writer equipments which can form 
thickness very thinly while using it, sticking another purpose of this invention in a metal case. 
Still more nearly another purpose of this invention is to offer the antenna coil for the tag suitable 
for mass-production nature, reader writer equipment, reader equipment, and writer equipments, 
and the discernment tag using it. 
[0006] 

[Means for Solving the Problem] As invention concerning claim 1 is shown in drawing 1 and 
drawing 2 , 1 or two or more whorl sections 13a is formed in one principal plane of a bendable 
single electric insulation film or a sheet 14 with a series of 1st conductor 13. It is antenna coil 
characterized by for the film or the sheet 14 having whirled around, having been bent in the 
center position of section 13a, and forming the magnetic core member 12 formed in the shape of 
the shape of film, and a foil, the shape of a sheet, and plate-like between the bent film or a sheet 
14. In the antenna coil indicated by this claim 1, the current which flows to whorl section 13a 
which was wound around the curled form, and which exists in both the principal planes of the 
magnetic core member 12 since the electric insulation film 14 is bent so that it may whirl and 
section 13a may divide into two, and that film 14 is pinching the magnetic core member 12 
becomes hard flow mutually, and the direction of magnetic flux produced in the 1st conductor 13 
becomes parallel to the direction of a field of the magnetic core member 1 2 formed in plate-like. 
For this reason, if this antenna coil 1 1 is attached in the front face of goods or a case, since that 
direction of magnetic flux will become the front face of goods or a case, and parallel, even if 
goods or a case is formed with the metal, the eddy current produced in goods or a case is 
controlled, and this antenna coil 1 1 operates certainly. 

[0007] Moreover, if it whirls and two or more section 13a is prepared, the property of antenna 
coil can be raised by [ by which it was wound around the curled form ] being able to make the 
so-called count of winding increase easily, and making this count of winding increase. Moreover, 
since the 1st conductor 13 is formed in the electric insulation film 14 or a sheet, the handling 
becomes easy, the electric insulation film 14 or sheet can be bent, antenna coil 1 1 can be 
obtained by the easy activity pasted up on the magnetic core member 1 2, and mass-production 
nature can be raised as compared with the antenna coil shown in conventional drawing 12 which 
winds lead wire around the peripheral face of a magnetic core member, and manufactures the 1st 
conductor. Furthermore, since the magnetic core member 12 is formed in a foil, a sheet, or 
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plate-like, the thickness of antenna coil 1 1 can be formed very thinly. For this reason, it can 
project from the goods of the antenna coil 1 1 at the time of attaching in goods or a case, and an 
amount can be controlled remarkably. 

[0008] Invention concerning claim 2 is invention concerning claim 1, and the both-ends 
connection which penetrates a film or a sheet 14 and connects mutually one of a series of edges 
and other-end sections of the 1 st conductor 1 3 is antenna coil formed in the principal plane of 
another side of a film or a sheet 14 with the 2nd conductor 15. In the antenna coil concerning 
this claim 2, by forming the 2nd conductor 15 in the principal plane of another side of a film or a 
sheet 14, anchoring and connection of an electronic circuitry in IC chip required for a 
discernment tag, a capacitor or reader writer equipment, etc. become easy, and antenna coil 
excellent in mass-production nature can be obtained. 

[0009] Invention concerning claim 3 is invention concerning claim 2, and as shown in drawing 8 , 
it is antenna coil which is the magnetic paint film 17 by which the magnetic core member 12 
applied the ink or the coating containing magnetic powder to the principal plane of an electric 
insulation film or a sheet 14, and was formed in it by drying. In the antenna coil concerning this 
claim 3, shaping can obtain the magnetic core member 12 with a difficult thickness of 0.8mm or 
less in injection molding. Although it is desirable to form in the whole principal plane of an 
electric insulation film or a sheet 14 here as for the magnetic paint film 17, when the magnetic 
paint film 17 is missing from flexibility, it is desirable to carry out spreading formation of the 
magnetic paint film 17 only in one side bordering on the part which does not carry out spreading 
formation of the magnetic paint film 17 at the part by which an electric insulation film or a sheet 
14 is bent or by which a principal plane is bent. Moreover, the magnetic paint film 17 may be 
formed in any of the principal plane of another side of the electric insulation film with which one 
principal plane of the electric insulation film with which the 1st conductor 13 was formed, or a 
sheet 14, or the 2nd conductor 15 was formed, or a sheet 14 as long as it constitutes and deals 
in the magnetic core member 12. 

[0010] Invention concerning claim 4 is invention concerning claim 1 or 2, and as shown in drawing 
1 , the magnetic core members 12 are a soft magnetism metal, and the plate of amorphous, the 
powder which consists of a ferrite or a flake and the composite of plastics, and a soft magnetism 
metal or a foil, an amorphous foil, its laminated wood or the antenna coil that is a ferrite. In the 
antenna coil concerning this claim 4, the magnetic core member 12 will become comparatively 
thin, and thickness of the antenna coil 1 1 whole can be made thin by making thin the magnetic 
core member 12 which occupies most thickness directions of antenna coil 1 1. 
[001 1] invention concerning claim 5 — claim 1 thru/or 4 — etching the conductive foil which is 
invention concerning either and was pasted up on one whole principal plane of an electric 
insulation film or a sheet 14 by the predetermined pattern — or the 1st conductor 13 is antenna 
coil formed in one principal plane of an electric insulation film or a sheet 14 by screen-stenciling 
or vapor-depositing an electrical conducting material by the predetermined pattern to one 
principal plane of an electric insulation film or a sheet 14. In the antenna coil concerning this 
claim 5, it can become comparatively easy to form the 1st conductor 13 in an electric insulation 
film or a sheet 14, and the productivity of antenna coil can be raised further. 
[0012] invention concerning claim 6 — claim 1 thru/or a claim — it is the discernment tag 
equipped with the IC chip 1 6 or capacitor formed in the film or sheet 14 of the antenna coil 1 1 of 
a publication, and antenna coil 11 3 either by which the both ends of the 1st conductor 13 were 
connected to the IC chip 16 or the capacitor. With the discernment tag concerning this claim 6, 
since the IC chip 16 or a capacitor is formed in the film or sheet 14 of antenna coil 1 1 formed 
very thinly, a discernment tag can be produced comparatively easily, it can project from the 
goods of the antenna coil 1 1 at the time of attaching in goods, and an amount can be controlled 
remarkably. 

[0013] invention concerning claim 7 — claim 1 thru/or a claim — it is reader writer equipment 
equipped with the electronic circuitry connected to the antenna coil 1 1 and antenna coil 1 1 of a 
publication 3 either, invention concerning claim 8 — claim 1 thru/or a claim — it is reader 
equipment equipped with the electronic circuitry connected to the antenna coil 1 1 of a 
publication, and antenna coil 1 1 3 either, invention concerning claim 9 — claim 1 thru/or a claim 
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— it is writer equipment equipped with the electronic circuitry connected to the antenna coil 1 1 
of a publication, and antenna coil 1 1 3 either, the reader writer equipment, reader equipment, or 
writer equipment concerning this claim 7 thru/or claim 9 — claim 1 thru/or 3 — by using the 
antenna coil concerning either, it can have a metal case, and since this antenna coil is very thin, 
the amount of protrusions from a case can lessen it. Consequently, overall thickness can obtain 
the tough and small reader writer equipment, reader equipment, or writer equipment which fitted 
mass-production nature very thinly. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of the 1st of this invention is 
explained based on a drawing. As shown in drawing 1 , the antenna coil 1 1 of this invention is 
equipped with the magnetic core member 12 formed in the shape of the shape of film, and a foil, 
the shape of a sheet, and plate-like, and the single electric insulation film or single sheet 14 by 
which 1 or two or more whorl sections 13a was formed in one principal plane with a series of 1st 
conductor 13. The magnetic core member 12 is formed by the plate or foil of a soft magnetism 
metal, or is formed in the shape of a rectangle with the composite of a soft magnetism metal, the 
powder which consists of amorphous or a ferrite or a flake, and plastics. Moreover, the magnetic 
core member 12 may be the ferrite which could be formed with amorphous foils, such as Fe 
system amorphous alloy (METGLAS 2605S-2 by the ARAIDO chemical company), and Co 
system amorphous alloy (METGLAS 271 4A by the ARAIDO chemical company), or the laminated 
wood of those, and was formed in the shape of a rectangle. 

[0015] Thermoplastic plastics with the sufficient workability as plastics in composite can be 
used, or thermosetting heat-resistant good plastics can be used. Moreover, as powder of the 
above-mentioned soft magnetism metal, atomization powder, such as a carbonyHron-powder 
and iron-permalloy, reduced iron powder, etc. are used. On the other hand, after making the 
above-mentioned powder detailed with a ball mill etc. and fabricating powder as a flake of a soft 
magnetism metal, the flake which flattened this powder mechanically and was obtained, and the 
flake which the molten metal grain of an iron system or a cobalt system amorphous alloy was 
made to collide with water-cooled copper, and was obtained are used. Moreover, when the 
magnetic core member 12 is formed with composite, the magnetic core member 12 can be 
formed for the composite injection molding or by pressing. Thus, as compared with the magnetic 
core member formed of the brittle ferrite, since it is tough, even if it makes thin the formed 
magnetic core member 12, it cannot break easily. Moreover, since plastics distributes and the 
powder or flake which consists of a ferrite is mutually insulated by plastics, even if it does not 
have conductivity as the whole but receives the electric wave of a RF, a soft magnetism metal, 
and amorphous or the magnetic core member 12 which does not generate an eddy current is 
obtained. 

[0016] Here, the thickness is defined with the magnetic core member 12 by which the antenna 
coil 1 1 of this invention was formed in plate-like, and the electric insulation film or sheet 14 
which has the 1 st conductor 1 3. For this reason, in order to obtain thin antenna coil 1 1 as much 
as possible, as for the magnetic core member 12 which will occupy the greater part of that 
thickness direction, being formed thinly as much as possible is desirable. As for the magnetic 
core member 12, it is concretely desirable that the thickness is 0.1 -1mm. 

[0017] As shown in drawing 2 , the 1st conductor 13 is. It is formed in one principal plane of the 
bendable single electric insulation film 14 or a sheet. The film 14 or sheet of electric insulation 
which consists of polyethylene terephthalate (PET) or polyimide as the electric insulation film 14 
or a sheet is used, and since it is bent behind and the magnetic core member 12 is pinched, this 
electric insulation film 14 or sheet is formed in the shape of [ of the magnitude which put two 
magnetic core members 12 in order ] a rectangle, formation of the 1st conductor 13 etches the 
conductive foil pasted up on one principal plane of an electric insulation film or a sheet 14 by the 
predetermined pattern — or it can form by screen-stenciling or vapor-depositing an electrical 
conducting material by the predetermined pattern to one principal plane of an electric insulation 
film or a sheet 14. Moreover, the both-ends connection to which the antenna coil 1 1 for tags in 
the gestalt of this operation penetrates a film or a sheet 14, and connects mutually one of a 
series of edges and other-end sections of the 1st conductor 13 is formed in the principal plane 
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of another side of that film or a sheet 1 4 with the 2nd conductor 1 5. 

[0018] Explanation of the procedure which forms the 1st and 2nd conductors 13 and 15 in a film 
14 by etching prepares first what stuck copper foil on both the principal planes of this film 14. An 
etching-proof coating is printed by the silk screen method to this copper foil. Printing of the 
etching-proof coating in one principal plane of a film 14 is applied to a rectangle or a circular 
curled form from a core, spacing which ****s to the width of face of the IC chip 16 later 
mentioned to the outer edge is opened, and parallel parallel lines are applied. Printing of the 
etching-proof coating in the principal plane of another side of a film 14 is applied to the line 
which connects linearly the inner edge and parallel lines of the curled form printed matter applied 
to one principal plane. These etching-proof coatings are dried after that, etching removal of the 
copper foil in both the principal planes of the film 14 with which the etching-proof coating is not 
applied is carried out, and the copper foil part to which the etching-proof coating was applied is 
made to remain on one principal plane of a film. By removing an etching-proof coating from on 
the copper foil after that, terminal area 13b parallel to the 1st conductor 13 and its outer edge is 
formed in one principal plane of the film 14, and the 2nd conductor 15 is formed in the principal 
plane of another side of a film 14. 

[0019] Since the etching-proof coating in one principal plane of a film 14 is applied to a rectangle 
or a circular curled form from a core here, the 1st conductor 13 formed in one principal plane of 
a film 14 will have whorl section 13a formed in the rectangle or the circular curled form from the 
core. Then, 1st through tube 14a ( drawing 3 ) which is open for free passage at the end of the 
2nd conductor 15 which penetrates a film 14, among those counters an edge is formed in the 
inner edge of whorl section 13a which is one edge of the 1st conductor 13, and 2nd through tube 
14b ( drawing 3 ) which penetrates a film 14 and is open for free passage to the other end of the 
2nd conductor 15 is formed in terminal area 13b. The so-called SURUHORU plating is performed 
to the 1st and 2nd through tubes 14a and 14b after that, and the inner edge of whorl section 
13a, the end of the 2nd conductor 15 and the other end of the 2nd conductor 15, and terminal 
area 13b are connected electrically. Thus, the physical relationship of the 1st and 2nd 
conductors 13 and 15 formed in the film 14 is shown in drawing 3 . According to this etching, the 
electric insulation film 14 or electric insulation sheet with which the 1st and 2nd conductors 13 
and 15 were formed can be manufactured comparatively cheaply. 

[0020] Moreover, with the gestalt of this operation, the case where the discernment tag 10 is 
manufactured using antenna coil 11 is shown, and the IC chip 16 required for that discernment 
tag 10 is formed in a film 14. This IC chip 16 is carried in one principal plane of a film 14 so that 
the 1st conductor 13 and terminal area 13b which were formed in one principal plane of a film 14 
may be constructed. It is soldered to the 1st conductor 13 and terminal area 13b in the 
condition, direct continuation of the IC chip 16 is carried out to the other-end section of the 1st 
conductor 13 which is the outer edge of coil section 13a, and one edge of the 1st conductor 13 
which is the inner edge of coil section 13a is connected to the IC chip 16 through the 2nd 
conductor 15. 

[0021] Thus, the electric insulation film 14 with which the 1st conductor 13 was formed is bent 
so that whorl section 13a wound around the curled form may be bisected. Bending of the electric 
insulation film 14 in the gestalt of this operation is bent in the central part shown with the 
alternate long and short dash line of drawing 2 so that the 1st conductor 13 may become 
outside. As the magnetic core member 12 of the electric insulation film 14 bent as shown in 
drawing 1 is pinched, it pastes it up on the magnetic core member 12. As the adhesion to the 
magnetic core member 12 of the electric insulation film 14 applies adhesives to either or the 
both sides of the magnetic core member 12 and the electric insulation film 14, bends the electric 
insulation film 14 after that and its magnetic core member 12 is pinched, it pastes it up on the 
magnetic core member 12. 

[0022] Thus, since the discernment tag 10 which the using RFID technique since the thickness 
of constituted antenna coil 1 1 was very thin and IC chip 16 was electrically connected to 1st 
conductor 13 discernment tag 10 was manufactured, and was manufactured in this way is also 
very thin, as it is shown in drawing 4 , even if it attaches in goods 18, antenna coil 1 1 hardly 
projects from goods 18. Moreover, it becomes parallel to the direction of the field of the 
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magnetic core member 12 by which the current which flows to whorl [ which was wound around 
the curled form ] section which exists in both [ of the magnetic core member 12 ] principal 
planes since electric insulation film 14 is bent so that it may whirl and section 13a may divide 
into two, and the film 14 is pinching magnetic core member 12 13a became hard flow mutually, 
and the direction of the magnetic flux of the 1st conductor 13 was formed in plate-like. For this 
reason, if this antenna coil 1 1 is attached on the surface of goods, since that direction of 
magnetic flux will become the front face of the goods 18 as shown by the arrow head of drawing 
4 , and parallel, even if goods 18 are formed with the metal, the eddy current produced on goods 

18 is controlled, and the resonance frequency of antenna coil 1 1 is not influenced of the above- 
mentioned metal goods, but this antenna coil 1 1 operates certainly. However, in order to prevent 
that whorl section 13a contacts the metal, and flows, it is necessary to make the insulating film 

19 infix between the whorl section 13a and goods 18, as shown in drawing 5 when the front face 
of goods 18 is formed with the metal. Furthermore, electric conduction plates, such as a little 
larger aluminum plate than antenna coil, are arranged into the part which touches the goods of 
antenna coil, and if the area and the number of turns of a coil are selected so that it may 
become a desired inductance in the condition, the effect of goods will decrease. 

[0023] Moreover, since the 1st conductor 13 is formed in the electric insulation film 14 or a 
sheet in this antenna coil 1 1, that handling becomes easy, that electric insulation film 14 or 
sheet can be bent, antenna coil 1 1 can be obtained by the easy activity pasted up on the 
magnetic core member 12, and mass-production nature can be raised as compared with the 
conventional antenna coil which winds lead wire around the peripheral face of a magnetic core 
member, and manufactures the 1st conductor. Moreover, since the antenna coil 11 for tags is 
equipped with the electric insulation film 14 or a sheet By becoming possible to paste up the 
required IC chip 16 on this electric insulation film 14 or sheet, when using it as a tag, and pasting 
up the IC chip 1 6 beforehand like the gestalt of this operation It can become possible to obtain a 
desired tag in the phase which pasted up the bent electric insulation film 14 or the bent sheet on 
the magnetic core member 12, and the mass-production nature can be raised further. 
[0024] In addition, although the gestalt of operation mentioned above explained the plate of a 
soft magnetism metal, composite, and a soft magnetism metal or a foil, an amorphous foil, its 
laminated wood, or the magnetic core member 12 that consists of a ferrite, although the 
magnetic core member 12 is not illustrated, it may be equipped with the magnetic paint film 
formed in the front face of an insulating resin film or a sheet, and a this insulating resin film or a 
sheet. It is made from this magnetic core member by carrying out spreading desiccation of the 
coating containing the powder or flake which becomes the front face of an insulating resin film or 
a sheet from a magnetic material, and in injection molding, shaping can obtain the magnetic core 
member 12 with a difficult thickness of 0.8mm or less, and can obtain still thinner antenna coil 
11. 

[0025] Moreover, with the gestalt of operation mentioned above, the electric insulation film 14 
was bent so that the 1st conductor 13 might become outside, but the electric insulation film 14 
may be bent so that the 1st conductor 13 may become inside, as shown in drawing 7 . However, 
when it is the case where the 1st conductor 13 becomes inside and the magnetic core member 
12 is conductivity, it is inserted after covering the front face of the magnetic core member 12 
with an insulating material. Furthermore, although the gestalt of operation mentioned above 
explained the plate of a soft magnetism metal, composite, and a soft magnetism metal or a foil, 
an amorphous foil, its laminated wood, or the magnetic core member 12 that consists of a ferrite, 
the magnetic core member 12 may be formed by the magnetic paint film. In this case, as shown 
in drawing 6 , the antenna coil shown in the electric insulation film or the sheet 14 in which the 
1st conductor 13 was formed at drawing 7 , according to the simple activity which bends that 
electric insulation film or sheet 14 if direct spreading formation of the magnetic paint film 17 is 
carried out can be obtained comparatively easily. 

[0026] Next, the gestalt of operation of the 2nd of this invention is shown in drawing 8 - drawin g 
10 . The same sign as the gestalt of operation mentioned above among the drawing shows the 
same components, and omits the explanation to repeat. As shown in drawing 10 , the 1st 
conductor 13 in the gestalt of this operation has two or more whorl sections 13a and 13a wound 
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around the curled form, and two or more of these whorl sections 1 3a and 1 3a open 
predetermined spacing, and are prepared in the single electric insulation film 14. The 1st 
conductor 13 which shows the example which was wound around two curled forms by a diagram, 
and in which it whirls and Sections 13a and 13a are formed in the electric insulation film 14, and 
has the two whorl sections 13a and 13a is formed in the front face of the electric insulation film 
14 by screen-stenciling or vapor-depositing electrical conducting materials, such as Cu, 
aluminum, and Zn, by the predetermined pattern. By printing or vapor-depositing and forming the 
1st conductor 13 in the front face of the electric insulation film 14, it becomes possible to 
perform comparatively many production comparatively cheaply. When the 2nd conductor 15 
( drawing 10 ) screen-stencils or vapor-deposits, it is formed in the rear face of the electric 
insulation film 14, and the IC chip 16 is electrically connected to the 1st two continuous 
conductor 13 which whirls around and has Sections 13a and 13a through the 2nd conductor 15, 
where the electric insulation film 14 is pasted. 

[0027] As shown in drawing 9 , spreading desiccation of the coating which contains the powder 
or flake which consists of a magnetic material in the rear face of the electric insulation film 14 is 
carried out, and the magnetic paint film 17 is formed in the rear face of the insulating resin film 
14. As powder of the magnetic material included in a coating here, atomization powder, such as a 
carbonyHron-powder and iron-permalloy, reduced iron powder, etc. are used. On the other hand, 
after making the above-mentioned powder detailed with a ball mill etc. and fabricating powder as 
a flake of a magnetic material, the flake which flattened this powder mechanically and was 
obtained, and the flake which the molten metal grain of an iron system or a cobalt system 
amorphous alloy was made to collide with water-cooled copper, and was obtained are used. 
[0028] It is desirable still more desirable that it is 10-100 micrometers, and the thickness of the 
insulating resin film 14 at the time of forming the magnetic paint film 17 here or a sheet is 20-40 
micrometers. Moreover, 10-800 micrometers is desirable still more desirable, and the thickness 
of the formed magnetic paint film 1 7 is 30-300 micrometers. In addition, when predetermined 
thickness is not obtained only by applying a coating once, the paint film 1 7 of desired thickness 
can be obtained by carrying out spreading desiccation of the same coating repeatedly. This 
magnetic paint film 17 plays a role of a magnetic core member 12 behind, and it enables shaping 
to obtain comparatively cheaply the magnetic core member 12 with a difficult thickness of 0.8mm 
or less in injection molding. Moreover, since the magnetic paint film 17 is formed by carrying out 
spreading desiccation of the coating, when the flake which becomes the coating from a magnetic 
material is included, it also becomes possible by arranging the flake in parallel with the front face 
of the insulating resin film 14 or a sheet to raise the property of the magnetic core member 12. 
[0029] Then, as the arrow head of drawing 9 shows, the electric insulation film 14 is bent so that 
it may be divided into two at the core of two or more whorl sections 13a and 13a, respectively, 
but it is bent so that the magnetic paint film 1 7 may become inside in that case. Towards 
intersecting perpendicularly in the direction in which two or more 1st conductors 13 and 13 
continue, this electric insulation film 14 is bent in the same direction, respectively, and is pasted 
up. As shown in drawing 8 , with the gestalt of this operation, by bending the electric insulation 
film 14 twice, the magnetic paint film 17 is wrapped in with the electric insulation film 14, and the 
antenna coil which has the magnetic core member 12 which consists of a magnetic paint film is 
obtained. 

[0030] Thus, since the constituted antenna coil 1 1 has the magnetic core member which 
consists of a magnetic paint film, it can make the thickness still thinner, and since it formed two 
or more 1st conductors 13 and 13, it can raise the property of antenna coil further. For this 
reason, the antenna coil 1 1 with which the direction of magnetic flux is parallel to a goods front 
face with antenna coil, and hardly projects from goods can be obtained. Moreover, since the 
magnetic core member 12 becomes the electric insulation film 14 or a sheet from the magnetic 
paint film 17 by which spreading formation was carried out beforehand, the handling becomes still 
easier, the electric insulation film 14 or a sheet can be bent, antenna coil 11 can be obtained by 
the very easy activity [ only pasting the magnetic core member 12 ], and the mass-production 
nature of antenna coil 1 1 can be raised further. 

[0031] in addition, although the case where had the two whorl sections 13a and 13a which were 
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mentioned above and by which the 1st conductor 13 was wound around the curled form with the 
gestalt of the 2nd operation, and the electric insulation film 14 was bent twice was explained, the 
1st conductor 13 was wound around the curled form — whirling — the 13a3 sections, four, five, 
and six — or you may have seven or more. If it whirls and the number of the sections is made to 
increase, the property of antenna coil can be raised by [ to which it was wound around the 
curled form ] the so-called count of winding increasing and making this count of winding 
increase. However, since the whorl section of these plurality needs to be bisected, respectively, 
an electric insulation film or a sheet needs to bend only the number which ****s in the number 
of the whorl sections. The case where the 1st conductor 13 has the four whorl sections 13a and 
13a is shown in drawing 1 1 . in this drawing 1 1 , an electric insulation film or a sheet 14 ****s in 
the number of those whorl sections — it is bent 4 times, and as long as four whorl sections 13a 
is bisected, respectively and exists in both the principal planes of the magnetic core member 12, 
the direction of magnetic flux of the 1st conductor 13 can become parallel to the direction of a 
field of the magnetic core member 12, and can raise the property of antenna coil in proportion to 
the number of whorl section 13a. 

[0032] Moreover, although the gestalt of the 1 st and 2nd operations mentioned above showed 
the case where the discernment tag 10 was manufactured using antenna coil 11, respectively, 
the antenna coil of this invention may be used for reader writer equipment, reader equipment, or 
writer equipment. In this case, since the thickness of antenna coil 1 1 is very thin, even if it 
attaches this antenna coil 1 1 in the case of reader writer equipment, reader equipment, or writer 
equipment, antenna coil 1 1 hardly projects from a case. Moreover, since the direction of 
magnetic flux becomes parallel to the direction of a field of the magnetic core member 12 formed 
in plate-like, even if that direction of magnetic flux becomes the front face of a case, and parallel 
and the case is formed with the metal, the eddy current produced in a case is controlled, and the 
resonance frequency of antenna coil 11 is not influenced of the above-mentioned metal case, 
but this antenna coil 1 1 operates certainly. 
[0033] 

[Example] Next, the example of this invention is explained in detail with the example of a 
comparison. 

As shown in <example 1 of comparison> drawing 2 , the 1st conductor 13 was formed in the 
single electric insulation film. The polyimide film with a thickness of 50 micrometers was used as 
an electric insulation film. By etching into this polyimide film copper foil with a thickness of 35 
micrometers by which laminating adhesion was carried out, the 1st conductor 13 formed the 1st 
conductor 13, and an appearance is 16mmx50mm, this 1st conductor 13 made the whorl section 
whose width of face is 0.8mm wind 4 times, and it formed it. The antenna coil which consists 
only of the 1st conductor 13 prepared in this electric insulation film was made into the example 
1 of a comparison. 

[0034] The 1st same conductor 13 as the example 1 of a comparison was formed in the same 
electric insulation film as the example 1 of a <example 1> comparison with the same procedure 
as the example 1 of a comparison. Moreover, thickness was 50 micrometers independently, and 
the appearance prepared two polyimide films which are 8mmx50mm, made one side of these 
polyimide films carry out spreading desiccation of the ink containing a magnetic flake, 
respectively, and formed the magnetic paint film with a thickness of 130 micrometers in those 
one side, respectively. And the polyimide film of two sheets with which the magnetic paint film 
was formed was piled up. On the other hand, the electric insulation film was bent so that the 1st 
conductor might be bisected, and the antenna coil which inserts the polyimide film of two sheets 
with which the magnetic paint film was formed between them, and is shown in drawing 1 was 
obtained. Thus, on both sides of the magnetic core member which consists of a magnetic paint 
film, antenna coil was made into the example 1 with the electric insulation film. In addition, the 
aluminum plate with the thickness of 0.1mm, a width of face [ of 10mm ], and a die length of 
60mm has been arranged into the part which touches goods. 

[0035] The electric insulation film 14 which consists of a polyimide film whose <example 2> 
thickness is 35 micrometers, and whose appearance is 49mmx50mm was prepared, and as shown 
in drawing 1 2 , the 1st conductor 13 which has the two rectangle-like whorl sections 13a and 
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13a was formed by etching into this polyimide film copper foil with a thickness of 35 micrometers 
by which laminating adhesion was carried out. the conductor width in the direction in which the 
appearance of the 1st conductor 13 which consists of these two whorl sections 13a and 13a is 
48mmx48mm, and the conductor width in a longitudinal direction is 3mm, and intersects 
perpendicularly with it — 2mm — becoming — making — the two whorl sections 13a and 13a — 
a conductor — it was made to wind twice, respectively and formed so that spacing of a between 
might be set to 1 mm. 

[0036] Moreover, thickness was 50 micrometers independently, and the appearance prepared 
four polyimide films which are 24mmx50mm, made one side of these polyimide films carry out 
spreading desiccation of the ink containing a magnetic flake, respectively, and formed the 
magnetic paint film with a thickness of 160 micrometers in those one side, respectively. And the 
polyimide film of four sheets with which the magnetic paint film was formed was piled up, and it 
considered as the magnetic core member 12. On the other hand, as the alternate long and short 
dash line of drawing 1 2 showed, the electric insulation film 14 was bent so that it might be 
divided into two at the core of two or more whorl sections 13a and 13a, respectively, and 
antenna coil was obtained by wrapping the magnetic core member 12 in the electric insulation 
film 14, as shown in drawing 13 . This antenna coil was made into the example 2. In addition, the 
polyimide film with a thickness of 50 micrometers has been arranged into the part which touches 
goods. 

[0037] The acrylic board whose thickness it is 100mmx100mm and is 0.16mm as Comparative 
study> goods, and the acrylic board and aluminum plate of isomorphism Doshisha University, and 
a mild steel plate were prepared, respectively. The antenna coil in the example 1 of a 
comparison, the example 1, and example 2 which were mentioned above on the front face of 
these acrylic boards, an aluminum plate, and a mild steel plate has been arranged, respectively. Q 
value was measured, respectively in L value list of the 1st conductor to the predetermined 
frequency in this case. Moreover, the tag which connects IC chip to the antenna coil of the 
example 1 of a comparison, an example 1, and an example 2, respectively, and operates by 
13.56MHz was obtained. The existence of actuation in the case of having arranged, respectively 
on the front face of the acrylic board which mentioned this tag above, an aluminum plate, and a 
mild steel plate was checked. These results are shown in Table 1, respectively. 
[0038] 
[Table 1] 
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[0039] In an example 1 and the example 2, L value hardly changes either on an acrylic board, an 
aluminum plate, and a mild steel plate, but, also in on an aluminum plate and a mild steel plate, it 
is few to the fall of Q value as compared with the case of an acrylic board so that clearly from 
Table 1. However, in the example 1 of a comparison, L value changes remarkably on an aluminum 
plate as compared with an acrylic board top. Moreover, as for the case on a mild steel plate, Q 
value falls remarkably. Since this has the direction parallel to the field of a plate of the magnetic 
flux generated from a coil in the example 1 and is covered with the electric conduction plate, 
although it does not reach on the surface of a plate, in the example of a comparison, it is 
because the direction of magnetic flux is perpendicular to the field of a plate and the great 
portion of magnetic flux reaches a plate. Moreover, to operating, even if it arranges the tag which 
connected IC chip to the antenna coil of an example 1 and an example 2 on which front face of 
an acrylic board, an aluminum plate, and a mild steel plate, the tag which connected IC chip to 
the antenna coil of the example 1 of a comparison operated, only when it had arranged on the 
surface of an acrylic board, and when it had arranged on the front face of an aluminum plate and 
a mild steel plate, it did not operate. This is considered that L value changed in the case of the 
aluminum plate, and resonance frequency changed because energy was absorbed by the griddle 
and lost. 
[0040] 

[Effect of the Invention] As stated above, since the electric insulation film or sheet is pasted up 
on a magnetic core member on both sides of a magnetic core member with the electric 
insulation film or sheet which prepared the 1st conductor in a single electric insulation film or a 
single sheet, and was wound around the curled form and which whirled around, bent the electric 
insulation film or the sheet at the core of the section, and was bent, according to this invention, 
the thickness of antenna coil can be formed very thinly. Moreover, if this antenna coil is 
attached in the front face of goods or a case, since that direction of magnetic flux will become a 
goods front face and parallel, even if goods or a case is formed with the metal, the eddy current 
produced in goods or a case is controlled, the resonance frequency of antenna coil cannot be 
influenced of the above-mentioned metal goods or a case, but can obtain the antenna coil which 
operates certainly, and can control protrusion **** from the goods of the discernment tag using 
it. 
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[0041] Moreover, open predetermined spacing and the whorl section wound around two or more 
curled forms is prepared in a single electric insulation film or a single sheet. If a magnetic core 
member is wrapped in the electric insulation film or sheet which bent the electric insulation film 
or the sheet in the multiple-times same direction, and was bent two or more times at the core of 
those whorl sections and it pastes up with it The antenna coil which raised the property further 
can be obtained by being able to make the so-called count of winding increase easily, and making 
this count of winding increase. 

[0042] furthermore, the 1st conductor — etching — or if it forms by screen-stenciling or vapor- 
depositing, formation of the 1st conductor to an electric insulation film or a sheet will become 
comparatively easy. On the other hand, if a magnetic core member is the plate of a soft 
magnetism metal, the powder which consists of amorphous or a ferrite or a flake and the 
composite of plastics, and a soft magnetism metal or a foil, an amorphous foil, its laminated 
wood, or a ferrite, it becomes what has a comparatively thin magnetic core member, and 
thickness of the whole antenna coil can be made thin. By using as a magnetic core member the 
magnetic paint film formed especially in an electric insulation film or a sheet, a magnetic core 
member can be made still thinner and it enables shaping to obtain still thinner antenna coil by 
the magnetic core member with a difficult thickness of 0.8mm or less in injection molding. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of a discernment tag which has antenna coil of the 1st 
operation gestalt of this invention. 

[Drawing 2] The top view showing the 1 st conductor formed in the electric insulation film or the 
sheet. 

[Drawing 3] The decomposition perspective view showing the relation of the film or sheet, and 
1st and 2nd conductors. 

[Drawing 4] The A-A line sectional view of drawing 1 showing the condition that the discernment 
tag was attached in goods. 

[Drawing 5] The sectional view corresponding to drawing 4 by which the insulating film was 
infixed between the whorl section and goods. 

[Drawing 6] Drawing of longitudinal section showing the electric insulation film or sheet with 
which the magnetic paint film was formed upwards the 1 st conductor. 

[Drawing 7] Drawing of longitudinal section showing the antenna coil with which the electric 
insulation film or sheet was bent and obtained. 

[Drawing 8] The sectional view corresponding to drawing 4 which shows the antenna coil of the 
2nd operation gestalt of this invention. 

[Drawing 9] The B-B line sectional view of drawing 10 which shows the condition that the 
magnetic paint film was formed to the electric insulation film or sheet. 

[Drawing 10] The top view corresponding to drawing 2 which shows the 1st conductor in the 
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antenna coil. 

[Drawing 1 1] The sectional view corresponding to drawing 8 which shows the antenna coil with 
which the 1 st conductor has the four whorl sections. 

[Drawing 1 2] The top view showing the 1st conductor which consists of the two whorl sections 
in the 2nd example. 

[Drawing 1 3] The perspective view of antenna coil which has the 1st conductor. 

[Drawing 14] The perspective view showing the conventional antenna coil which has the 1st 

conductor spirally wound around the magnetic core member. 

[Drawing 15] The perspective view showing the conventional antenna coil which consists of the 
curled form whorl section. 
[Description of Notations] 

1 1 Antenna Coil for Tags 

12 Magnetic Core Member 

13 1st Conductor 
13a Whorl section 

14 Electric Insulation Film or Sheet 

15 2nd Conductor 

17 Magnetic Paint Film 
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[0003] ztibwrnM??. v-yjAfmw. y 

AivbLx. mmtmmmizximiituzmmzv&jEX 
Bcoimz mzmm Lx^-xmzmm& z t c J: 0 

B<nm%*lk<F>^t>U2ZB$LZKtzh<Obmt>iXX 

\^h. M<?>T>Ti-34)]sbLX. ai4t^-r 

x 0 cwM«t75xf7 tbnmismz*. 
vu^immfimzBj&.2tifcm&mt6 1 , 
e (c«tttt(z«ia siifcss 1 7 1 ^^-r s t 

[0 0 04] 

£*)&m&4Hzwmss.i> s £.t. znmwfiitfm^&^z. 
xr>T-i-aA)vzmwz97. v-yj4fmw. y 
-rmmxityj ?mwtfsEmzmhL%< 

tte. mzfimLtebixi>*<?)m&#mL 
x?f, v—yj-i 9mm. v-ymwxa^j 
nmhsmtm l < a < -> tz , » 

sM^'j-^7^f^gt, v-ymwxit74?$iw. 

\t. >\^X'b-oXfr~?mSX'$>Z>Zbi)W& c<7) 

y ^sa, y -^axti ^^a 

r-xS-^«t-ri>c:ttcJ; ORF I Dco«^Eff5 



(3) ffi2 003-2291 2 (P2 0 0 3-2A** 



y-^nxii^-f ^swjKtitt* 

[0005] — ±iet*#^lll 4fcSr*-T>'r^3 

tz. *»BBOBW«. &R«<08ltttcW3-^fcWi* 
i k t * 6 . *»BJ^!?iJ^ S WI4 . AJRISco 7".-X fcfc 

[0006] 

^7 4 /uAxtiv— H4 <7)—^±m^z— mom i 

1 3 K J: 0 1 X« 2£Lt05«l«§» 1 3 a#Bj£$ 
*U 7 -r /PAXtiy- M 4 #;rflM£#|& 1 3 a<7)4"0{4 

14<0HI(cl»K % IS*, S'-h#Xt±¥«tttc#flK3*i 

rM/u-c**. zom^miizimztitzTyy-i-^j 
j^th. mmzmz%®ztiteffi%z&i 3a*«z#t 
•sidicm^i^^-f^Ai 4*>**f'9ft(f^>ix. «e<?>7 

4/PA14jW858:awri 2£SB#LTUS(?)-t\ 

li^WLmz&f&iititiwjmtti 2<mi;miz¥mz%: 

omWt^mzZ&fztb. V»£' a Xl£dr-xtf£mzJ: *) 

B&znx^xh. ^Fnxit^-xiz^hifowmm 

[0007] ttz. %pg%mzm®2tLtii®gz&i 3 
a^ttisttsfTtu*, ^£>«pzm$t&®m.z®%izmm2 
■ttzzbtfx-z. z<7)m$w l \3igiztmuz-£&ztiz£ 

9Ty7-i-ajj\sc?>W&&\fi±.Z-£Z,ztWX'Z&. t 

tz. mimfti 3zmmmy 4x^-biz 
mi&<r>x\ zoMWR^tfrn^iz**) . zcoms^sm 



yuvj^iA x\$ >~ h 9 mffxms&sm 1 2 t,zm 

m-t&KWcr>ffimti:ftmX'T> ; ri-3-<( /n l£f#&c: 
«®gBtf<0^«iSfcS»***IiILT*l*ft 
*WW-4«**>01 2\iZ7j?tTyT-i-34 MzOcML 

xsm.&zfo±z*t&zkWX'%&. assami 

3 >f ;H 1 OJ* $ £ffi£>Tjf < <! b tfX'Z h . 

CLCDfztb, WfoXlZ^-MzWttif tzm^t<r>T>Ti--3 

«ftft36»65gasjisr* t < fljw-r & ; t a*-c# 

[00083 M*JS2 fcfltef&iDHi. it&I 1 fcflteifc 
SjggBfc*? -r ;PAXI±->-h 1 4 zmmLX^Hzim 
i,zm2mfoi 5iz£ ^mfcztitzrvfi-zu )vx°h 

!». Zcon$<m2l l ztfkZ>T>"ri-zi4 }VX'\i. ^2^#c 
15*7-( /UAXii^-b 1 4C0flfe^rw±Ht^LT 
< .1 b iz X *) . tiS'J? 7\z.m?£ ICf 7 yf 

[0009] SH8S3 tffi4«BB«, 11*312^4% 

xf±»4& Lxm&z ixtzwimm 1 7 r & 

3 >f ;PT(i . #JfJJft»K*J V ^T^afJ**®!* 0.8mm 

ttT^ff § <m%mi 1 2 £ t *<T'§ -& . £ £ 

T\ llttM^l 714. m$«&ii7 ^;WAXJ4^-h 1 4 

^>±BB^»fc»iati £ b *mt m.mm 1 1 

M 40#f 0 ffltf 4>*l.ft»»Ka[ttaSil 1 7 

fl«c<!o** ^SBEtBfflR 1 7 zwrnrnm-h £ t aw * t 

RR D .35 1 1 3 jWBj£3*ifc««fe*7 >f 

M 4 3frc0±ffi. Xt4^ 2** 1 5 jWBjfc&h. 

fc«sass7 >f;uAX(4>— h i AomxoimcD^-f 

tllZm^LXhS:^. 

[0010] if ^314 {£ffi4«HHt4. ft^JI 1 X(42(^ 
«R4#yiT*oT. Hl^-tid^. ^KgPWl 2 

mowLxim. r^yrxmxii^^mmm. wl^h 
y 3.74 vx'$>hT> j ri~?4 )\sX'$>&« z<r>m$<m4 
izm^ryT-i-a^/ux-it. ®^g?«i 2tf&$mm^ 

&if>z.w&mti 2*m<^hzbi,z±*), ryy-i-zj 

[00 1 1 3 m$&51iZ&h%PMi.. ii^JSl ^^v^L4 



(4) ^2 003-22912 (P2 0 0 3-2.A) 



iv^a&Hcflss&Hjj-c&oT. mourn? < Mxiti' 

7 4 ;^AX«x- h 1 4<?3-:fro±ffifc&m*m£i9r£ 
<W-yw^ U->-i«gL< Jiag*-^.! t fc«k 
•).I1I*13 * ;kAXtiv— M 4c7> 
— S'tf5±BSfc:»j«SnfcT>'-7 ! "f-3-f^TJ5&. -Oil 
5<:^5£ffi&T>"7^:M^-m, SSlSI#l 3£«* 
^7 4 A-WUi 5^- M 4 £ ifiHMtm 

[0012] l»*«6 fc«S5MHJj, i ^rv> Lit 

;£>S3lYrixj&>ia$Jtf>7 '> -r^3 -f )V1 It, 7>ft 
n^f/n l(7)7^;^X(iv- hl4^|gttA»ix^IC 

m>&. zommeizmzmswrx-it. m#>xm 

14CI Cf771 extta^x^^Rftsotr. it 
[0013] M*JS7 SW&B 1 fcv* Lit 

^sv^-rtL^iB^cor^T-^n-f/n it, ^c^ry 
5>f ?mmx'h&. s&ms tzm&mnt* mem i * 

a*s-3 i^gawyfta^ii fc , 7yf 

arc* s . c: cotf ^ii 7 &v > vmim 9 izm tv-r? 
-4 v-ymwxtej -i ?§£sreii, m^m 1 & 
n L 3 wtfhj&»ic«s ryr-ra A /nm^i z t iz x 

m<m.mmzmitz5mx''hm<7) ?mw. v 

[00 14] 

^izm^xmwtz. m i tzm-t* o t, *%mco 

7Vft3^H i«, «pR, is-httXte^m 

mzmm^tifzw&mt 1 2 1 , -aom n*i3t 

i 0 1 Xti 2JiLhc7)^#gB 1 3 a j&*-:S-<3±ffifcJBjft 
$*t£A\ <£Ui, fMBtt&K. 7t;i/7TXXli7i 



METGLAS 2 6 0 5 S-2 ) Wo^Wr 
7>-&& <T5^ h'75*/l'tt*0METGLAS 2 7 

1 4 a ) ^or^e/i^T xmxfi^-coae^fcJ: 

[00 15] m&litlZiSft&75X*>y?k. LTJiiDI 
» L^^K , d £>^£«ISW(clSmfc LX ft fefufc 7 

m*jmmi,zffimz-*tx%t>ixtz7i'-?if i m\^ti 
h . t temi&mt 1 2 *qi^»K J: o 

SEW 1 2 ZMf&t& Z t tfX'% h . ^Oi: o tc»«$ix 

ix-c, 77x*v?iz£*)ttmzimztix^&ti#>. 
£i*k Lximm&ztt-r. &mwi<?>WMz&vxi> 

[00 16] ZZX\ ■*WR<7)TV : f~r^4 >V1 1(±, 

¥WLmzBmztLKm&mt 1 2 1 % m 1 1 3 

^ /PAXIi^- h 1 4 t tc; i 0 ^-<5oJ?$ 
tffehhtih* Zcotzib. WjW^Ty^ri-^i^/Ul 1 

satEaw 1 2its0im<&mzti&z tvmt lv%„ 
iMwtcacsam 1 2 $ ^0 . 1-1 mmt* 

[0017] Ei2c^-rj:a^, asi^ttci 3«i mK> 
fttf^riw:*— <o«a«e»7 ^ 1 4xa^- bo- 
^•co±ffit»^§iis . mmm? 4 jvk 1 4X«^- 

hbLXli^Vx-^-uy^v-y^U-h (PET)Xii 
XV 4 5 H*^^rS«S^Ht<J57 4 )VK 1 4Xtiy- 

h^'fflv^ix, ikizinvmift>iixmfcmti 22ms 
z b &t> z nmmm 7 4 1 a x« >- h im&m 

*fl 2*2tfcM^±^$<?)«*^{C^Bg§^S. m 
liftl3 wBfiSti , -f L < ti ^- h 

1 4«-t^±W:8f$iiitilttl55Br^A7- 
ytx -y ^- yy-th zbizx 0. xii«s«e«7 -f 

9—yx'T*? v -ywsm t < ti^#-r 4 z b iz x <o m 
m-hzbifix-zz. ttz. zcommcoBmi / zi3tf&7 

fmr yri-a j /i-i i(i, —mnmimiki 3<r>—-% 
<r>^ b m%cr>i& b*7i ;WAX(i y-M4JSI 



(5) W2 003-22912 ( P 2 0 0 3 - 21-A) 



b i 4<omiTc?>£.mizm2*!$fti 5t,zx K>&&zti&. 

[00 18] Z.y1-yyiz£*)1&l%.Xfm2mfol 3, 
1 5 £ 7 4 /PA 1 4 fcjWW" iWiSIJH- -I. k . ft 

osmm-r*. z.<n!&mzn^'7+>"7m\zi')V'? x 

HJ^***ttKS»&3*i., *<7tf\mz\mthiCl- 
?&£ft.£<, 7-f;PAi4c7)flii^r£7)±aic:jD(tsax-yf- 

iz&v&mmzx-vi-yimzL, ii'/f^^ifl* 1 

*^^x v f-y^**£*<offl«Jb&»6Hi*-*- 
& d k £ i 0 -e<07 4 ivi* l 4 cr>—Jj<7)±miz& l 
1 3 k *o*Wfc:war*P* l3bJMU, 7 -r ;U 

a i 4 ^s^at* 2ifti5 trnm-z . 

[0019] 7 4 1 4 CO— ^<7)±ffifcfc(t 

fc^f&SiiScOT. 7<;^l4i7)- J}<D±mizM&LZ 
titzm li*13 {±4>4>*^^Xi4R^co?ft^# 

a. 3<o-*^iiare*ft«***i 3 aco 

2^15 n-^mtzmtttm 1 rmtl i 4 a ( a 3 > 

jWBi£$*U ffi^SB 13b icti. 7>f;l/A14 SrKffl L 
$2*ftl 5<^feSSfc»il-rsm2«jifLl4b (12 
3) SBiaV*2jei?L14a. 14b 

SI 3a(?)«t^2#«Jl 812**1 5<D 

«*Si:«HHIIl 3 b«*»Wfc:lSSS*l4. ZCDXoiZ 
y 4 )VK 1 4 CJBjftSilfcSS 1 Sy^2I* 13,15 

xtrai 2 igflu 3 , is tfft&ztLtzMmmy < >uj» 
1 4x««m^^- hzitwmmtzwm-t&z tw 

[0020] ttz. z<Dmm<rmmx'iiTy"f-)~?A)v 
i izm^xmrn-m ofc«M-i«*^u -eo 

MS0^^1O^g=5rI C^--yn 6#7^A1 4{C 
l§ft£>il£. i«0ICf-yri6«. 7 -f /PA 14 CD— 
;fir*>±iiifc:»rt3iifc* 1##13 i:«m» 1 3 b k Sr 
SSfc-TS J o izy -r iVK l A<r>-^cr>±m\,zmm^ix. 

zcryttmx-m i#*i3 rxs%ff& 1 3 b k icuxtfft 

ft£il, 3 4/1^1 3acD^T-&&m##l 3cOfl!> 
^'mmz ICf 771 6 £TO£SNft3 ix, 3 4 1 

3 acort^T-$>-s.si i mtk 1 3 CO— ^jCOSg&tiSS 2m# 



1 5$r^tT I Cf771 6fc««§;fl4. 

[0021] zcox o az% i mfo 1 3**»»t ^><tfe«« 

3a&-ft2ti&*otzifi*)mft>ix&. Zcom&coB 
ffc 1 3 jWMHfcfc I. J: 0 tz . 0 2 cO-jStfMft-CSc*-** 

o wis . 0 1 fcjjrr ± 5 tcjfr o mihti 
tznsstmy mvj±\a \m&mt 1 2 £&tf ± -5 e l 
xzom&mt 1 2 £fg*$ft& . wmmy 4 ivk 1 

AOWStMtt 1 2^8SMi» ttftglttU 2S.i/«^ 

-eco&msw£*§7 ov^iazvx*) mixw&mt 

1 2 £&tf i ^ LTJSSgPW 1 2 tfg*-t S . 
[0 0 22] ZOXolZffif&ZiXtlTy-Tl-^JlUl 1 
(4. *<!0lfS*«flB6TaE<, mimtkl 3CICf77 
1 eSr^WKSc^tTV^cOTRF I DSWSrfflV^fc 

JXftfttt, ryft3-f;n i#«.&i 8*^%k*§g 

1 3 a#-#-r & J: 3 1 4 tfiff 0 

fttf^ix, ^-C07 1 4i/W&mtl 2 SrS^LT 

v^Sco-C. fifcKaWl 2«0W±BSfc: : fiRSEl-*»i*#«l 
3a^ffifxl.mffi(±5U^*|4]^0. m*ftl3 

KTOiJ. .icDTttfK icoryT-^n-<;H lift 
n a pCO^®^liX#{tl. k , *cDSgSfi;frftJ4ia4 CD^EPT'^ 
■TJ: a^ai 8co^ffik ^MTfc:**^*, fep°p 1 8# 
^*KiO»«SitTv^fc. Ml 8t:*t4«W8S 
ii?P©J 2i\X T yft a >f ;n 1 o*isa*»ti±8EA 

SKfcrfHBi-r*. fit. %p Q a 18c7)^ffi^JgtcJ;0B 
«5firv^«^fc:(i, ^^SPl 3a*^c7)^JRkffi 
*LTSI31-riik*l»jhr*fc»» H5(c^-fJ:otc 
^C9*&# 1 3 a k fetft 1 8 CDffllzm&y 4 1 9 

A«l*(J5»1BR*E*t. -eco««T'WMco-f ^ 
^^.k^l-ct^tca-f ;Pc7)M«sy^fS:$rM^-riitf> 
^p a pC0^(i^ : 5r<^-l». 

[0023] 4fe, -rc^r^^-n-f/n lx-izmim 
x\ * cok k> m w®mz%: <o . z consmm y 4 ivk 

1 4 X\t->- h €r WO ftff TBtEaSH- 1 2 (c«#f S « 
(tc7)fS*=5r#»-C-T yf-t r3 4)Vl\Z'&hZttfX- 

# . atsffiff^t-jqai(c^m€r«iii Lxm 1 #*$rs# 
•r § ts!*cD r >- r ^ 3 4 jt«c t x mimt $r (6]± $ ^ 
h^ttfX'Zh. ^ymry^^Mvx itm 

fm&yt )l>Al4Xli->-b$:m£&c»X\ ?7tL 
X&m-f&%£l,Z<&S%:l Cf- yTl 6^^c7)m^l&?t 
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y<frj±i4 x(± ~>- b t,zmm-t& z t fi^mz* o , 
z <n>mmnmm.<r> x o iz i c y ? 1 6 * ^Asat t t 

s/- h s-sa^sw 1 2 £g« L/tgwrmao^ 

[ 0 0 2 4 ] J^LfciaStftfBJBTH:. Rttt£& 

ii*«)Wltt. *^7 1 7'f hAW»3ri.«CE;«1* 1 2 
fcBKHLfc**. BfcBattf 1 2M^L£ir*jMtft*tt1S» 

- h cD$mt,zB& £ titzw&mm b&ffiz.&i>cox'b~> 

V *Xj&Mimm& 0.8m mJaTOff 3 <vm&mt 1 2 
W.i.zm^TVy-^n^tVl 1 

[0025] ifc. JJ*Lfcim*>»JB-Cli. 
7 4 /PA l 4 £Jii 1 1 3 sWUBfci^r* i o tcjfr 0 fl 

SHI 31ft 1 3**rtMK:*4*&T-*oTSBDS;astf 1 2** 

95« 1 2 WJILfctf, SSDSSSfl- 1 2 £Bfctt£iR£J: 0 
1 3 i»jSLfc««*e«7 -f /PAXtiy- h 1 4 fc:«tt 

xn=/-b 1 4iifT*)mf&ttf<r>Mm%imiz£ 90 

C 0 0 2 6 ] mz. (38—0 1 0£#»Bf3OJ|l2£>flfifi 

im-sb^^u m*)mLx<7)mwz%®-tz>. 010 
t^-r x o tc znm&n&miz&if&mi mtk 1 3i± 

im%tt1tZm®Ztltzim.cr>im£&!il 3a, 13a£ 

*u i<^Mft«««*»i 3a. 1 3 a(imsoran 

*HKtT*-tf>*SUe*:7 -f /PA 1 4 fcK«-&*l.6 . 0 
•C(i2o<0jft^#«tC^HIS^?fl#*^l 3 a, 13 

atfm%tm?i>i'&i4izm?t>ti&M : £^L. 20 

*>«l*&«13a, 13a^WIllftl3li,l 
m^7-f^Al ACOmm^ZCu. Al, Zn#<55^« 

fcCJ:*)»JiUS*i*. WWJXJSll»UTS51*«cl 3£ 
«SMfe»7 -f /UA 1 4 <7MSHC?BjaW4 CI t (c J: 0 , Jt 
< JtKW^ItCfi 3 d t j&ttTffifcrfc & . 

wfflLm? vmmtznm 2i»i5 (01 



0 ) tfx? v-ymMxumm-rtztizx vms&z 

tl, I Cf- >/T 1 6**HS5,^7 -f ^A 1 4 
fc««T20tf53SBlLfc««*SBl 3a. 13aSrWr 
48 1 1 3 fclfl*2 3*tt 1 5 LT«»Wfc:SBKS 
ix4. 

[0027] 09 iZjp-t X d fc. ^;UA 1 4 

sm*^B<ia»s#i. *o*e«tt»jB7 -f ^A 1 4 ok 
mmmco^tLxn. 

^!Uh&T*ju7TXiz&(Dmm&&7i<.<§mt l zffimz j £ 
x'&t>titz7i'—7tfm^L>tih. 
[00283 z zx'ts.nm& 1 7 fc^jat-rsiRoasRtt 

tSflM7^;L-Al 4Xlii/- b£7)H:${±l 0— 1 OO^m 
X'h&ZttfVtt L<. ICfftL<li20-40^m 

OOjum^K, S^^t<{43 0~3 0 0//m 

•f&zkizx 0 maon^ <7>Mst 1 7 ^tt^> ^ t *j-c# 
-oiattMMi 7iiisMctt&«mi 2t Lxmm 

*fkk. t , Stm^tC^^TJ3)t^* s fflSi^ 0 . 8mmlil 
TOff^Ol^E;^ 1 2 £ fc *«TIS 

7 j )V2± 1 4 Xii b O^Mt- Tff tiBB-f S i k 

[0029] -e^M, 09^EP-C^ J: 0 (cVSUgtf 
7 ^ ;UA 1 4 «i^C<0?ft^ ^13a, 13a CO^T' 

1 7 jWjfflfc:** J: 3 KDf 0 UWf . ^<OS 

»7^l-A14(l mWL<7)W.\mfcl 3, 13(7)1 

tf^T«#^^s. m8^-txo\,z, z<r>m&<rm 
mx-ii 2 mmmm7 < ;ua i 4 ^ tn o atf s i t tct 

OmttMM 1 7*-'m^7 >f yl-A 1 41= <t oT^ii 
[0030] Zn&oliZmfoZtltlT^T-l-^U 1 

&^{c?s< -r i z t tfx-z . fflsctfom n*i3, 13 

ot, ®&frt>%Sk'2*&-?ZZt<r)%^T>'7~}-3>l )V 
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tt»tttt7 ^ 1 4 Xiii'- h £#f 0 ft»f TfifcftgW 

[ 0 0 3 1 ] Srfc. ±^L^^2tfOHMO»®T'«. 
a. 1 3 aitl. tt$ll&Si7 14 £ 2 B#t »? ifi 
8ftft}|«#»13aS3'?, 40, 50, 6oX(i7 
ifc£tMD$iM>k. v^*>i9>*»**llIft*««Biirt-4ik 
*3>f/l^1*tt*fl.L$-l*'4£ ft. fib, *tl 

*>. «JMe»7^;PAXtt^-Mi-t<oiill«#«<oftfc: 

mm-? hm&mvwf mimwx 3# 

4o<D?^#m 3a, 1 3 aST^-f&*££l2l 1 fc 

zcomii ~z'i±nz5\m%y < ;wxx«iv- m a 

<0}|^§£SU 3 a.tf%K?iX-ftZKTW&mil 2cr> 

m±m\,z-&&?h m k> m 1 m& 1 3 

# 1 2<?DB^T[6]fc:Wfc^ 0 . fltifeSffi 1 3 aOiScKJt 
01 l/t T >"r 3 -f yKAfttt £ |6lL£ •£ & i #T # 

[ 0 0 3 2 3 1 Jt . ±& ttim 1 2 mmmmx- 

liTyftn-^/H l?rfflV^Ti«SiJ^i/l 0^#-TS 
7^ 34 ;H 1 # * 6 » ifSgtM- & £ k Utfr . 

Bac&rtUiTSttfcmsiifcBcsam 1 2*>h 

Tfrfc* 0 . r-Atf&Mz £*)&tfLZtiX^Xi>. *r 
-Afc^tSSWatifPSISiiTTV-r^a^/H 1?) 

[0033] 

immmi mz^micommmzimmt t i>tzmt< 

<imm l >02 fc^-Ti 3 tcJH— <o*jitfe*7 ^ /l-a 
fcjpl*ttl 3£R(tfc. ««*gl*7 ^ /PAt LTfcL 
mZ5 0um<7)XV4 $ h'7 4;kk£j8VVfc. HIS* 
1 3*2, ^^--KU -(5F7^ rt^te*JBB*$*l*:«S 
35umcomm : $:^-y1->-l> r -?&Ztlz£*)Wlim#l 
3£»j£U ,l«0!jllg#l 3«^Jg*«l 6mmx 5 0 



mmX'fo*). iS^'O. Smm«^#gPSr4III^[sI?-yr 
#:l 3Wfc&»4>&4TV^3>f^£Jt«Wl kLfc. 

[0034] <mmm 1 >*t«w 1 fc m-owstimy 
< ivMzimm 1 1 m-<r&mzi nsmm 1 k n-^ 

3*mi-fil. SiJ(CffS**5 0jumT* 

oTM^Smmx 5 0mm<7);K , .M £ K7 4/1^5:2 
tfcSMBU &tt7U— ?£-£tM J"?*£ft.6035tf>.M 
5 h*7 4;l^<DJtffiK*ftmM:ffi!iS*£§-<K f§13 

o v mommmz zti t>cofrmz*ti?ti&j& t * . 

Hifi^ll fc Lfc. =0r*J, *S0. Imm.ilOmm, 
6 0 mmOTVl'S --7A«*!BjiftfcfiN-4»*tcE 

[0035] <mm2>m%W3 5 nmT-b-oXKB 
#4 9 mm X 5 0 mmT'$>4^U A 5 F 7 -f )Vl±frL>t£ 

Cl^-Kll-f $ F7 */PAfc««JNtS*i.fc«3 3 5 
vmO)Mm£^-v1->7'-t&Ztt l z£y)g : jTmk<D2^ 
<VWm*mi3aL, 1 3aSr*-r^|gl##:l 3S:^fiS; 
Lfe. C1<0 20<0«R«#»1 3a, 1 3 a3&»fc=5r*Sil 
1*13 8 mm X 4 8 ramtl) 0 . ^*t^ 

tCfc(t4#*itl* { 2mm^4J:d^L. 20««# 
»13a, 1 3a«i«#:^ora^* J lmm^^4J;dfc 

-eix-e^ 2 umiu § *T JgJ* t fc . 

[0036] S"JtCJI$*>"5 0^rat«.oT»« 

24mmX5 0mm^^S H7^;PA$r4^lt 
L. mi£y\<'-9Z-$;ts4v-7ZZixt><?>XV4 $.Yy 
4 jU&tVfrMlZZtl^timiffi&Zlt^ 160 um 
cr>®&m.&£*tlt>co) ! rmizZtl?ti&&LLti. -5-LT 
WimmWBtfLZtlK: 4tfeW/ifJ -f 5 K 7 -f ;PA5rSfe 
^*rti:TBtBa»f 1 2 k Ufc. SI 2<0-j««a 
T'^-TJ; o fe. mM^^7 < )VK 1 4{iaiS:co?^#SP 
13a, 13 a<r)<¥>L"X°*:iX?iX-tt1*:i\Z> X o tiff 9 
fttf . 0 1 3 CTjrfJ: 3 ^-^(73*^^7 ^1^A14 T' 
iBgaWl 2 5rStfJlktJ:0r>'x-7-3>f ;P5r^. 
C^Tyx-7-n-f;PSrHSS^J2k Lfc. ^rtJ. US 5 0 

/ira^y s h 7 -f ^AsmaKtWia^fciiaL 

fz. 

[0037] <itmtm>mSi,b LX. 100mmxi 
OOmmT'feoTJf ZtfO. 1 6 mmc7)T7 U;PSk , 

A«sr/is««oigMtc±a L/^it^i 1 , mm 1 a 
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1.257 


7. 1 


0. 538 
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1.002 
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5 


1.222 


26. 1 


0. 448 


8.9 


0. 660 


3.3 


10 


1.231 


42. 7 


0. 440 


14.5 


0. 583 


4. 1 




12 


1.240 


48. 0 


0. 440 


16.5 


0. 568 


4.3 
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13. 56 


1.245 


51.9 


0. 440 


17.9 


0. 561 


4. 5 


i 


15 


1.266 


53.9 


0. 440 


18.9 


0. 554 


4.6 
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20 


1.293 


61.0 


0. 443 


22.2 


0. 541 


! 5. 1 




ayj i |- *fj «tc 
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0.958 


4. 7 


0.917 


4.5 


0. 969 


4.4 
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0.906 


16. 6 


0. 862 


15.4 


0. 896 


13.3 




10 


0. 909 


25. 0 


0. 866 


23.0 


0. 897 


19. 1 


i 


12 


0.915 


25. 7 


0. 875 


24.4 


0. 904 


20. 2 




13. 56 


0. 921 


27. 0 


0. 882 


24.8 


0.911 


20.5 
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0.927 


26. 1 


0. 890 
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0.919 


19.9 
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0.951 


21.0 


0. 923 


19.4 


0. 951 
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0.875 


8.2 


0. 543 


6.5 


0. 573 


6.4 
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0.804 


28.9 


0.510 


22.4 


0. 528 


19. 3 
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0.806 


43.5 


0.512 


33.4 


0. 528 


27. 7 
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12 


0.811 


44. 8 


0.517 


35.4 


0. 532 


29. 3 


13. 56 


0. 816 


47. 0 


0. 520 


36.0 


0. 536 


29. 8 
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15 


0. 821 


45. 5 


0.526 


34. 8 


0. 541 


28. 9 




20 


0. 842 


36. 6 


0. 545 


28.2 


0. 560 


24.4 
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H V "»T jSJ^ffifiS: 0.8m mJSlTOJ* $ cOffiSSgPttfc: 
[0®tf«&tfcBJ§] 
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